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(54) Apparatus and method for removing undeslred matter from Hood cells 

(57) Apparatus and methods of collecting blood cells 
use a first container (16) to collect and separate blood. 
A filtration system (14) is provided that has a first, dual 
purpose, flow path (38) that is initially used to convey 
plasma and platelets from the first container (1 6) to a pair 
of transfer/storage containers (30,32). A second flow 
path (34) leads to a temporary transfer container (28) 
through a filtration device (36). The dual purpose fluid 
path (38) is next used to convey blood cells, now sub- 
stantially freed of undeslred matter by the filtration 
device, from the temporary storage container (28) to a 
satellite storage container (18) along a path that 
bypasses the first container (16). thereby avoiding con- 
tamination of the filtered blood cells by residual unde- 
slred matter in the first container (16). 
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Description 

The invention generally relates to blood collection 
and processing apparatuses and methods. In a more 
particular sense, the invention relates to apparatuses 
and methods tor removing white blood cells from red 
blood cells prior to transfusion or long term storage. 

Background of the Invention 

Most of the whole blood collected from donors today 
is not itself stored and used for transfusion. Instead, the 
whole blood is separated into its clinically proven com- 
ponents (typically red blood cells, platelets, and plasma), 
which are themselves individually stored and used to 
treat a multiplicity of specific conditions and diseased 
states. For example, the red blood ceil component Is 
used to treat anemia: the concentrated platelet conpo- 
nent is used to control thrombocytopenic bleeding; and 
the platelet-poor plasma component Is used as a volume 
expander or as a source of Clotting Factor Vlll for the 
treatment of hemophilia. 

Systems composed of multiple. Interconnected 
plastic bags have met widespread use and acceptance 
in the collect'on, processing and storage of these blood 
components. In the United States, these multiple blood 
bag systems are subject to regulation by the govern- 
ment. For example, the plastic materials from which the 
bags and tubing are made must be approved by the gov- 
ernment. In addition, the maximum storage periods for 
the blood components collected In these systems are 
prescribed by regulation. 

In the United States, whole blood components col- 
lected in a nonsterile, or "open", system (i.e. one that is 
open to communication with the atnfK)sphere) must, 
under governmental regulations, be transfused within 
twenty-four hours. However, when whole blood conpo- 
nents are collected in a sterile, or "closed", system (i.e.. 
one that is closed to communication with the atmos- 
phere), the red blood cells can be stored up to forty-two 
days (depending upon the type of anticoagulant and stor- 
age medium used); the platelet concentrate can be 
stored up to five days (depending upon the type of stor- 
age container); and the platelet-poor plasma may be fro- 
zen and stored for even longer periods. Conventional 
systems of multiple, interconnected plastic bags have 
met with widespread acceptance, because these sys- 
tems can reliably provide the desired sterile, "closed" 
environment for blood collection and processing, thereby 
assuring the maximum available storage periods. 

In collecting whole blood components for transfu- 
sion, it is desirable to minimize the presence of impurities 
or other materials that may cause undeslred side effects 
in the recipient. For example, because of possible febrile 
reactions, it is generally considered desirable to trans- 
fuse red blood cells substantially free of the white blood 



cell components, particularly for recipients who undergo 
frequent transfusions. 

One way to remove white blood celts is by washing 
the red blood cells with saline. This technique is time con- 

5 suming and inefficient, as it can reduce the nun^er of 
red blood cells available for transfusion. The washing 
process also exposes the red blood cells to communica- 
tion with the atmosphere, and thereby constitutes a "non- 
sterile" entry Into the storage system. Once a non-sterile 

10 entry is made in a previously dosed system, the system 
is considered "opened", and transfusion must occur 
within twenty-four hours, regardless of the manner in 
which the blood was collected and processed in the first 
place. In the United States, an entry into a blood collec- 

15 tion system that presents the probability of non-steriltty 
that exceeds one in a million is generally considered to 
constitute a "non-sterile" entry. 

Another way to remove white Wood cells is by filtra- 
tion. Systems and methods for accomplishing this within 

20 the context of conventional multiple blood bag configu- 
rations are described in Wisdom U.S. Patents 4.596.657 
and 4.767,541. as well as in Carmen et al U.S. Patents 
4,810,378 and 4.855,063. In these arrangements, an 
inline white blood cell filtration device is used. The f iltra- 

25 tion can theret>y be accomplished in a closed system. 
However, the filtration processes associated with these 
arrangements require the extra step of wetting the filtra- 
tion device before use with a red blood cell additive solu- 
tion or tiie like. This added step complicates the filtration 

30 process and inaeases the processing time. 

Other apparatus and methods for removing white 
blood cells in the context of closed, multiple blood bag 
configurations are described in US-A-4,997.577. In 
these filtration systems and methods, a transfer assem- 

35 biy dedicated solely to the renrKJval of white blood cells 
is used. The transfer assembly is attached to a primary 
blood collection container in use, but separate before 
this. The transfer assembly has a transfer container and 
a first fluid path leading to the transfer container that 

40 includes an inline device for separating white blood cells 
from red blood cells. The transfer assembly also has a 
second fluid path that bypasses the separation device. 
Using tiiese systems and methods, white blood cells are 
removed as the red blood cells are conveyed to the trans- 

45 fer container through the first fluid path. The red blood 
cells, now substantially free of white blood cells, are tiien 
conveyed from the transfer container back to the primary 
collection container for storage through the second fluid 
path, this time bypassing the separation device. 

^ The present invention provides an improvement 
over the method and apparatus of US-A-4997577. by 
providing a method as in Claim 1 and apparatus as in 
Claims 12 and 14. 

The precharacterising parts of these claims are 

55 based on US-A-4997577, and the distinguishing fea- 
tures of the present invention are set out in the charac- 
terising parts of these claims. 
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The apparatus is arranged so that only a single pass 
through a separation device is required during a given 
processing sequence. 

Other features and advantages of the invention will 
become apparent upon review of the following descrip- 
tion, drawings, and appended claims. 

Brief Description of the Drawings 

Rg 1 is a schematic view of a blood collection appa- 
ratus that includes a blood processing assembly and 
a transfer assembly that embody the features of the 
invention; 

Rg 2 is a schematic view of the apparatus shown in 
Rg 1 , with the blood transfer assembly attached to 
the blood processing assembly showing transfer of 
plasma and platelet components to a transfer con- 
tainer; 

Rg 3 is a schematic view of the apparatus shown in 
Rg 1, showing filtration of the red blood cells to 
remove undesired matter, with the platelet and 
plasma being independently processed in a sepa- 
rate subassembly; 

Rg 4 is a schematic view of the apparatus shown in 
Rg 1, showing the return of the filtered blood cells 
to the collection assembly for storage; 
Rg 5 is a schematic view of the apparatus shown In 
Rg 1 with the container holding the filtered blood 
separated from the apparatus for storage: 
Rg 6 is a schematic view of another blood collection 
apparatus that includes a blood processing assem- 
bly and a transfer assembly that embody the fea- 
tures of the invention; and 
Fig 7 is an enlarged side sectional view of the sterile 
connection devices associated with the apparatus 
shown in Rgs 1 and 6. 

De$griptiQn pf thQ Pr^^rr^ Emb9<;fimgnt$ 

A blood collection apparatus 10 (hereafter referred 
to as system 1 0) that embodies the features of the inven- 
tion is shown in Rg 1 . The system 10 comprises a blood 
collection assembly 12 and a transfer assembly 14. 

In use. the assembly 12 serves to initially collect a 
unit of blood from a donor and to allow conventional cen- 
trifuga) separation of the blood into at least two compo- 
nent parts. The assembly 1 2 serves to process tiie blood 
into first and second component parts. In use. the 
assembly 1 4 also serves to allow the separation of unde- 
sired matter from the second component prior to the stor- 
age. 

In the embodiment shown in Rg 1. the transfer 
assembly 14 conrprises an initially separate subassem- 
bly that is not joined to tiie blood processing assembly 
1 2. In this anrangement, the assembly 12 also becomes 
an initially separate subassembly. 

According to the invention, prior to use, the separate 
transfer subassembly 14 does not contain any liquids, 
storage mediums, and the like (except for any entrapped 



air). Preferably, all such liquids are contained in the blood 
collection subassembly 12 prior to use. Ihe invention 
thus provides the capability of having a blood collection 
system 1 0 composed of a fluid containing (or Vet") sub- 

5 assembly 1 2 and a liquid free (or "dry") subassembly 1 4. 
This arrangement serves to avoid the application of the 
regulatory requirements governing fluid-containing sys- 
tems upon the transfer assembly 1 4. It should be appre- 
ciated, however, that the transfer assembly 14 can be 

10 made as an integral part of the assembly 12 and/or, if 
desired, contain iiquicte. 

In tfie embodiment shown in Rg. 1 , the Wood collec- 
tion and storage subassembly 1 2 comprises a blood bag 
system having a primary bag or container 16 and a sat- 

15 ellite bag or container 1 8 attached to the primary bag 1 6 
by integrally attached tubing 20. 

In use, the primary bag 16 (which is also called a 
donor bag) receives whole blood from a donor tiirough 
integrally attached donor tubing 22 that carries an phle- 

20 botomy needle 24. A suitable anticoagulant A is con- 
tained in the primary bag 16. 

The whole blood is separated by conventional cen- 
trifugation techniques within the primary bag 16 into a 
red blood cell component and a platelet-rich plasma 

25 component. During such separation techniques, a layer 
of white blood cells (commonly called the "buffy coat") 
forms between the red fc)lood cells and the platelet-rich 
plasma. 

The tubing 20 that integrally connects the bags 16 

30 and 18 is also joined to an outiet branch tubing 26 for 
connection to the transfer subassembly 14. 

The transfer assembly 14 includes several transfer 
bags or containers 28. 30. and 32. The transfer bag 28 
is intended to receive red blood cells in the course of 

35 removing white blood cells from the red blood cells prior 
to storage. The transfer containers 30 and 32 are 
intended to accommodate the separation of the platelets 
from the platelet-rich plasma and to ultimately store tiie 
resulting platelet-poor plasma and concentrated platelet 

40 components. 

In the illustrated embodiment, the transfer bag 32 
ultimately serves as the storage container for tiie platelet 
concentrate, and the transfer bag 30 ultimately serves 
as the storage container for the platelet-poor plasma. 

45 The transfer assembly 14 includes a first transfer 
path 34 that leads to the transfer container 28. The path 
34 includes a device 36 for separating undesired matter 
cells from blood. 

It should be appreciated tiiat the transfer assembly 

so 1 4 can be used to remove ail types of undesired materi- 
als from different types blood cells, depending upon its 
particular construction. In tiie illustrated embodiment, 
the assembly 14 is intaided to remove white blood cells 
(and preferably also platelets) from the red blood cells 

55 prior to storage. In this anangement, the separation 
device 36 includes a housing 42 containing a conven- 
tional f Dtration medium 44 suited for the removal of white 
blood cells and platelets from red blood cells. The f iltra- 
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tion medium 44 can include cotton wool, cellulose ace* 
tate or another synthetic f iber like polyester 

It should also be appreciated that separation can 
occur by various centrifugal and non-centrifugal tech- 
niques, and not merely lOtration** in the technical sensa 
Separation can occur by absorption, columns, chemical, 
electrical, and electromagnetic means. The term "sepa- 
ration device" is broadly used In this specification encom- 
pass all of these separation techniques as well. 

The transfer assembly 14 further Includes a second 
transfer path 38 that also leads to the transfer container 
28. However, unlike the transfer path 34, this transfer 
path 38 bypasses the separation device 36. 

The transfer assembly 1 4 also includes a third trans- 
fer path 40 that communicates with the second transfer 
path 38. The third path 40 leads to the transfer container 
32, bypassing the separation device 36. 

Because of this construction, it is possible to selec- 
tively direct fluid within the system 1 0 into and out of the 
containers 28, 30, and 32 in paths that either pass 
through the separation device 36 (i.e., via the fluid path 
34) or bypass the separation device 36 (i.e., via the fluid 
path 38). 

The assembly 14 can be variously constructed. In 
the Illustrated embodiment, fluid path 34 takes the fbrm 
of a length of flexible tubing 56. The tubing 56 includes 
first and second opposite end portions 56A and 56B. The 
tubing end 568 is connected to the transfer container 28. 
The separation device 36 is located inline between the 
opposite end portions 56A and 56B. 

In this arrangement, the fluid path 38 also Includes 
a length of flexible tubing 58. One end 58A joins the first 
fluid path tubing 56 between tubing end 56A and the sep- 
aration device 36. The other end 58B joins the first fluid 
path tubing 56 between the separation device 36 and the 
tubing end 56B. 

In this arrangement, the fluid path 40 also includes 
a length of flexible tubing 60. One end 60A is connected 
to the transfer container 32. TTie other end 60B joins the 
tubing 56 between its junction with tubing end 58B and 
its tubing end 56B. A length of flexible tubing 62 attached 
to the transfer container 30 joins the tubing 60 between 
tubing ends BOA and 608. 

The transfer assembly 14 includes flow control 
means for directing fluid flow between the collection sub- 
assembly 12 and the various paths 34, 28, and 40 of the 
transfer subassembly 14. In the illustrated embodiment, 
the flow control means comprise a series of conventional 
roller clamps 46 to 54 arranged as shown in Rg. 1. By 
selectively opening and closing the roller clamps 46 to 
54. the system 10 can be selectively placed by the user 
in different processing modes. 

A first processing mode directs a first quantity of 
blood from the assembly 12 for collection in the transfer 
container 32 via the second and third transfer paths 38 
and 40. The first quantity of collected blood thereby 
bypasses the separation device 36. 

A second processing nxxJe directs a second quan- 
tity of blood from the assembly 12 to the transfer con- 



tainer 28 via the first transfer path 34. The second 
quantity of blood thereby passes through the separation 
device 36 to remove the undesired materials. This mode 
is intended to be used to remove undesired matter from 

5 those components prior to storage. 

A third mode directs the second quantity of blood 
from the transfer container 28 back to the assembly 12 
via the second flow path 38 for storage, ther^y bypass- 
ing the separation device 36. TTiis mode avoids the 

10 unnecessary return of filtered components back through 
the separation device 36. 

The bags and transfer paths associated with the 
assemblies 12 and 14 can be made from conventional 
approved medical grade plastic materials, such as poly- 

IS vinyl chloride plasticized with di-2-ethyl-hexylphthalate 
(DEHP). Alternatively, transfer container 32. which is 
intended to store the platelet concentrate, can be made 
of polyolef in material (as disclosed in Gajewski et al U.S. 
Patent 4,140.162) or a polyvinyl chloride material plasti- 

20 dzed with tri-2-ethylhexyl trimellitate (TEHTH). These 
materials, when conpared to DEHP-plastidzed polyvi- 
nyl chloride materials, have greater gas permeability that 
is beneficial for platelet storage. 

The system 10 includes a means for connecting the 

25 initially separate subassemblies 1 2 and 1 4 together for 
use. The connection means is associated with each of 
the initially separate assemblies 1 2 and 1 4. The connec- 
tion means permits selective attachment of the transfer 
assembly 14 to the blood collection assembly 12 (as 

30 shown in Rg. 2). 

In the embodiment shown in Rg. 1. the connection 
means comprises two mating sterile connection devices 
(designated 66a and 66b). Thedevices 66a and 66b (see 
also Rg. 7 are described in Granzow et al U.S. Patents 

35 4,157,723 and 4,265,280. which are incorporated herein 
by reference. One device 66a is carried by the outlet 
branch 26 of the assembly 12. The other device 66b is 
carried at the tubing end 56A of the transfer assembly 1 4. 
As shown in Rg. 7 the sterile connection devices 66a 

40 and 66b each generally includes a housing 70 having a 
normally closed, meltable wall 72 made of a radiant 
energy absorbing material. The housings 70 are joined 
together with mating bayonet-type couplers 74a and 74b. 
with the walls 72 placed in facing contact. When con- 

45 nected and exposed to radiant energy the walls 72 melt 
at temperatures that result in the destruction of bacteria, 
while at the same time opening a fluid path between the 
connected housings 70. 

The devices 66a and 66b normally dose the asso- 

50 dated assemblies 12 and 14 from communication with 
the atmosphere and are opened in conjunction with an 
active sterilization step which serves to sterilize the 
regions adjacent to the interconnecting fluid path as the 
fluid path is being formed. These devices 66a and 66b 

55 also hermetically seal the interconnecting fluid path at 
the time it is formed. The use of these sterile connection 
devices 66a and 66b assures a probability of non-sterlilty 
that exceeds one in a million. The devices 66a and 66b 
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thus serve to connect the two assemblies 1 2 and 1 4 with- 
out compronnising the sterile integrity of either. 

Alternately, the connection means can comprise the 
sterile connecting system disclosed in Spencer U.S. Pat- 
ent 4.41 2.835 (not shown). In this arrangement, this sys- 
tem forms a molten seal between the tubing end 26 and 
56A. Once cooled, a sterile weld is formed. 

The assemblies 12 and 14. once sterilized, each 
constitutes a sterile, ''dosed" system, as judged by the 
applicable standards in the United States. 

In use. whole blood is collected (via the donor tube 
22) in the primary bag 16. The collected whole blood Is 
then separated within the primary bag 16, preferably by 
centrifuging. into red blood cells (RBC) and platelet-rich 
plasma (PRP). An intermediate white blood cell layer 
(BC) also forms. 

The assembly 12 is next joined to the assembly 14 
(as Fig. 2 shows). The flow control means is placed into 
its first processing ir\oc\e by closing clamps 47; 48; 50; 
and 54 (if previously opened) and by opening clamps 46; 
49; and 52 (if previously closed). 

The platelet-rich plasma (PRP) is conveyed from the 
primary bag 16 through second and third transfer paths 
38 and 40 by conventional techniques (for example by 
using a plasma expresser) into the transfer bag 32. In 
this step, attempts are made to leave all the red blood 
ceils and as many white blood cells as possible in the 
primary bag 16. The handling of the platelet-rich compo- 
nents in this way avoids use of the separation device 36. 

The clamp 52 is closed, and the transfer bags 30 
and 32 are detached in a sterile fashion (as Rg. 3 
shows). The detachment can be accomplished using a 
conventional heat sealing device (for example, the 
Hematron® dielectric sealer sold by Baxter Healthcare 
Corporation), which forms a hermetic, snap-apart seal 
In the tubing 60 (this seal is schematically shown by an 
"x" in Rg. 3 ). The donor tubing 22 is preferably sealed 
and disconnected in the same fashion (as shown in Rg. 
2) before joining the two assemblies 12 and 14 together. 

As Rg. 3 also shows, the platelet-rich plasma can 
undergo subsequent centrifugal separation within the 
transfer bag 32 into platelet concentrate (designated PC 
in Rg. 3) and platelet-poor plasma (designated PPP in 
Fig. 3). By opening clamp 54, the platelet-poor plasma 
(PPP) Is transferred Into the bag 30 for storage, leaving 
the platelet concentrate in the bag 32. The transfer bags 
30 and 32 are then separated by the snap-apart seals 
"x" in the tubing 32 (as shown in Fig. 3] for subsequent 
storage as individual conrponents. 

The flow control means is next placed into its second 
processing nfK)de to transfer the red blood cells (with 
associated white blood cells) to the transfer container 28 
via the separation device 36. 

In the illustrated embodiment, the satellite container 
18 holds a suitable storage solution S for red blood cells. 
One such solution is disclosed in Grode et al U.S. Patent 
4.267.269. In this arrangement, prior to assunting the 
second processing mode, the flow control means is first 
placed into a processing nrKXie for directing the additive 



solution S from the satellite bag 1 8 to the primary bag in 
a path that bypasses the separation device 36. This 
mode is accomplished by closing clamp 48 and opening 
clamps 46 and 47. The solution A is transfen'ed to the 

5 primary bag 1 6 via path 20. 

The second processing mode then proceeds by 
dosing clamps 47 and 49 and opening damp 48. As 
shown in Fig. 3, the primary bag 16 is lifted above the 
transfer bag 28. and the red blood ceils (with associated 

10 white blood cells and additive solution S) are conveyed 
by gravity flow from the bag 1 6 through the fluid path 34 
and separation device 36 into the transfer bag 28. The 
undesired matter (i.e., white blood celts and platelets) 
are removed from the red blood cells by the separation 

75 device 36. 

While the two assemblies 12 and 14 are still 
attached together, the flow control means is placed in its 
third mode, as Fig. 4 shows. This is accomplished by 
dosing danp 48 and opening clamp 49. The transfer 

20 bag 28 is lifted above assembly 1 2. The red blood cells 
and additive solution, now substantially free of the unde- 
sired white blood ceils, are returned by gravity flow from 
the transfer bag 28 through the fluid path 38. bypassing 
the separation device 36. 

25 The filtered red blood cells can be returned for stor- 
age either to the primary bag 16 (by opening damp 46 
and closing clamp 47) or to the now empty satellite bag 
18 (by closing clamp 46 and opening clamp 47). In the 
illustrated and preferred embodiment, the filtered red 

30 blood cells are conveyed to the satellite bag 1 8 for stor- 
age. 

Should air be trapped in the transfer bag 28. it may 
be necessary to first transfer the air through bypass path 
38 into the bag 16 or 18 in which the red blood cells will 
35 not be ultimately returned for storage. 

As Rg. 5 shows, the satellite bag containing the fil- 
tered red blood cells and additive solution is detached 
from the blood collection assembly 1 2 for storage. 
In one alternative arrangement (not shown), the 
40 assembly 12 could be made without an assodated sat- 
ellite bag 18. In this arrangement, the red blood cells are 
returned to the primary bag 1 6 for storage after filtration. 

In another alternative arrangement (also not 
shown), the assembly 12 could include an associated 
45 enrpty satellite bag. without an additive solution. In this 
anrangement the red blood cells are returned to the sat- 
ellite bag after filtration for storage free of an additive 
solution. 

Yet another alternative arrangement is shown in Rg 
50 6. In this embodiment, like the embodiment shown in Fig 
1 . the assembly 12 includes a primary bag 16 and a sat- 
ellite bag 18. Also like the embodiment shown in Fig 1. 
the assembly 1 4 includes a transfer container 28 with two 
associated flow paths 34 and 38, one 34 which indudes 
55 the separation device 36, one 38 which does not. 

Unlike the Fig 1 embodiment, the transfer bags 30 
and 32 are not associated witii the assembly 14, but 
instead form an Integral part of the assembly 1 2. 
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In using the embodiment shown in Fg 6, whole 
blood is collected In the donor bag 16. where it is sepa- 
rated into red blood cells, platelet-rich plasma, and white 
blood cells In the manner already described in the Rg 1 
embodiment. In its first processing mode, the platelet- 
rich plasma is conveyed to the transfer bag 32 for 
processing. Like the Fig 1 embodiment, the path 
between the primary bag 16 and the transfer bags 30 
and 32 bypasses the separation device 36. 

The transfer bags 30 and 32 are then detached from 
the assembly 1 2 in the manner previously described with 
respect to assembly 14. The assembly 12 is then 
attached to the assembly 1 4, and the processing through 
the remaining modes proceeds as previously described. 

In the illustrated embodiments, the entire f9tration 
process (including the attachment and detachment of the 
assemblies 12 and 14) can be accomplished in less than 
five minutes. All blood components processed are sub- 
stantially free of the undesired matter. In the prefened 
embodiment, where all the fluid transfers are made using 
sterile connection techniques, the processing and inline 
filtration have occun^ed without compromising the sterile 
integrity of any collected component or reducing their 
storage life. 

Claims 

1 . A method of collecting blood components compris- 
ing the steps of: 

(a) collecting blood having undesired matter in 
a collection chamber (16) of a blood collection 
assembly (12), 

(b) separating the blood in the blood collection 
assembly into a first component and a second 
component that contains undesired matter, 

(c) opening communication between the blood 
collection assembly and a transfer assembly 
(14), the transfer assembly having a transfer 
container (28). a first transfer path (34) that 
leads to the transfer container and that includes 
means (36) for separating the undesired matter 
from the blood, a second transfer path (38) that 
leads to the transfer container and that 
bypasses the separation means (36). a second 
transfer container (32) and a third transfer path 
(40) that leads to the second transfer container 
(32) bypassing the separation means (36), 

(d) conveying the first component to the second 
transfer container (32) through the third transfer 
path (40). thereby bypassing the separation 
means (36). 

(e) conveying the second component to the first 
transfer container (28) through the first transfer 
path (34). thereby passing the second compo- 
nent through the separation means (36) to 
remove the undesired matter, and 

(f) transferring the second component, now sub- 
stantially free of the undesired matter, from the 



first transfer container (28) back through the 
second transfer path (38) to the blood collection 
assembly (12) for storage. 

characterised by transfemng the second 
5 component in step (f) from the first transfer con- 

tainer (28) along a path that bypasses the blood 
collection chamber (16). to a satellite container 
(18) of the blood collection assembly for stor- 
aga 

10 

2. A method according to Claim 1. wherein step (c) 
includes joining the transfer assembly (14) to the 
blood collection assembly (12). 

IS 3. A method according to Claim 1 or 2, and further 
including the step, which occurs after step (d) of sep- 
arating the second transfer container (32) from the 
blood collection assembly (12). 

20 4. A method according to any preceding claim, and fur- 
ther including the step, which occurs after step (d). 
of separating the first component into additional 
component parts within the second container (32). 

25 5. A method according to any preceding claim and fur- 
ther including the step, which occurs after step (f), 
of separating the transfer assembly (14) from the 
blood collection assembly (12). 

30 6. A method according to any preceding claim wherein 
the blood Is collected and separated into said com- 
ponents in the blood collection chamber (16). 

7. The method of Claim 6. wherein step (c) involves 
35 opening communication between the blood collec- 
tion chamber (16) and the transfer assembly (14) to 
convey the first blood component in step (d) from the 
chamber (16) to the second transfer container (32). 

40 8. A method according to any preceding claim wherein 
the satellite container (18) hoMs an additive solution 
for the second component. 

and further including the step, which occurs 
prior to step (e). of transferring the additive solution 

45 to the collection container (16). 

9. A method according to any preceding claim, and fur- 
ther including the step, occurring after step (0. of 
separating the satellite container (18) from the rest 

50 of the blood collection assembly (1 2). 

1 0. A method as in any preceding dai m, wherein the first 
component comprises plasma and platelets, and the 
second component is a red blood cell-containing 

ss component that includes white blood cells. 

11. A method according to Claim 10 when dependent 
from Claim 3, including the step, which occurs after 
step of separating the second transfer container 
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(32). of separating the first component into a plasma 
component and a platelet component within the sep- 
arated second transfer container (32). 

1 2. A blood collection apparatus conprising s 

(a) a blood collection assembly (12) including a 
blood collection container (16), a satellite con- 
tainer (1 8). and an outletf low path (26) including 

a branch (20a) that communicates with the w 
blood collection container (16), 

(b) a transfer assembly (14) connectable in fluid 
communication with the blood collection assem- 
bly and including a transfer container (28), a 
transfer path (34) that leads to the transfer con- is 
tainer and that Includes means (36) for separat- 
ing undesired matter from blood, and a second 
transfer path (38) that leads to the transfer con- 
tainer and that bypasses the separation means, 
and 20 

(c) means (46-54) for directing fluid flow 
between the outlet flow path and the transfer 
paths, including flow control means operable 

(i) In a first mode for directing a quantity of bs 
blood from the blood collection assembly 
(12) to the transfer container (28) through 

the first transfer path (34), the quantity of 
the blood thereby passing through the sep- 
aration means (36) to remove the undesired so 
matter; and 

(ii) in a second mode for directing the quan- 
tity of blood from the transfer container (28) 
back to the blood collection assembly (12) 
through the second transfer path (38) for as 
storage, thereby bypassing the separation 
means, 

characterised in that the outlet flow path 
(26) has a second branch (20b) that is con- 40 
nected to the satellite container (18) and 
bypasses the blood collection container (16), 
the transfer assembly (14) including a second 
transfer container (32) and a third transfer path 
(40) that leads to the second transfer container 4S 
(32) bypassing the separation means (36), the 
flow control means being operable in a third 
mode to direct another quantity of blood from 
the blood collection assembly (12) for collection 
in the second transfer container (32) through the so 
second and third transfer paths (34.38) said 
another quantity of collected blood thereby 
bypassing the separation means (36). 

1 3. The apparatus of Claim 1 2 wherein, when operated ss 
in its first and third modes, the flow control means 
directs the quantities of blood from the blood collec- 
tion container (16), and when operated in its second 
mode, the flow control means directs the assodated 



quantity of blood from the first transfer container (28) 
to the satellite container (18) along the outlet flow 
path (26) and second branch (20b). thereby bypass- 
ing the blood collection container (16). 

14. A blood collection apparatus comprising: 

(a) a blood collection assembly (12) including a 
satellite container (18). a blood collection con- 
tainer (16), and an outlet flow path (26) having 
a branch (20a) connected with the collection 
container (16); 

(b) a first transfer assembly (14) connectable in 
fluid communication with the blood collection 
assenrtbly (1 2) and including a transfer container 
(28). a first transfer path (34) that leads to the 
transfer container (28) and that includes means 
(36) for separating undesired matter from blood, 
and a second transfer path (38) that leads to the 
transfer container (28) and that bypassed the 
separation means (36), 

(c) a second transfer assembly (30,32) connect- 
able to the blood collection container (16) by a 
third transfer path; and 

(d) flow control means (46-49) operable 

(i) in a first mode for directing a first quantity 
of blood from the collection container (16) 
for collection in the second transfer assem- 
bly (30.32) through the third transfer path, 
the first quantity of collected blood thereby 
bypassing the separation means; 
(11) in a second mode for directing a second 
quantity of blood from the collection con- 
tainer (16) to the transfer container (28) 
through the first transfer path (34). the sec- 
ond quantity of the blood thereby passing 
through the separation means (36) to 
remove the undesired matter; and 
(ill) in a third mode for directing the second 
quantity of blood from the transfer container 
(28) tiirough the second transfer path (38) 
and outlet flow patii (26) backto the satellite 
container (18) for storage, thereby bypass- 
ing the separation means (36), 

characterised in that tiie outlet flow path 
(26) has a second brach (20b) that is connected 
to the satellite container (18) and bypasses the 
blood collection container (16). 

15. The apparatus according to Claim 14, wherein the 
second transfer assembly (30.32) is integrally con- 
nected by a branch (20c) to the blood collection con- 
tainer (16). 

1 6. The apparatus of any one of Claims 1 2 to 1 5 Includ- 
ing communication means (66a,66b) for attaching 
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the blood collection assembly (12) to the or the first 
transfer assembly (14). 

1 7. The apparatus of any one of Claims 1 2 to 1 6 wherein 
the satellite container (1 8) contains an additive solu- s 
tion, and the flow control means (46'54;46-49) is 
operative In a fourth mode for directing the additive 
solution from the satellite container (18) to the blood 
collection container through the first and second 
branches (20a,20b). thereby bypassing the separa- io 
tion means (36). 

18. The apparatus of any one of Claims 12 to 17. 
wherein the blood collection assembly (12) and the 

or the first transfer assembly (14) are separate, is 
closed subassemblies, and including communica- 
tion means (66a,66b) that includes connection 
means associated with the or the first transfer 
assembly (1 4) and the blood collection assembly for 
attaching and detaching the collection and transfer 20 
assemblies (12,14) in a manner that preserves the 
sterile integrity of the closed assenUslies. 
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